Reconstructive three-dimensional tissue doppler imaging for quantifying left ventricular myocardial infarction area after coronary artery occlusion: an in vivo chronic animal study  by Wang, Huifang et al.
354A ABSTRACTS - Noninvasive Imaging 
1094-53 Effect of  a 48-Hour Dlscontinuetlon of Bets Blockers 
Before Dobutamlne Atropine Stress Echocardiography 
on the Occurrence of Sustained Arrhythmic Events 
During the Test 
Benhallma Bouziane, Hamdaoui Brahim, Rahman Waheedur, Necib Inthidar, Piquet 
Valerie, Sahraie Hassen, Ziskind Bernard, Buoncuora Antoine, Cohen Ariel, Delafontaine 
Hospital, Saint Denis, France, Saint Antoine Hospital, Paris, France. 
Background : Beta blockers (BB) are often discontinued before dobutamine atropine 
stress echocardiography (DASE) in order to avoid blunting the isehemio response. How- 
ever, the effect of their discontinuation on the occurrence of sustained arrhythmic events 
during DASE remains unknown. 
Objective : To determine the effect of discontinuation of BB 48 hours before DASE on 
the occurrence of sustained arrhythmic event; duration > 20s for supraventricular 
arrhythmia (SVA) and • 10 complexes for ventdcular arrhythmia (VA) and to analyze the 
consequence of this strategy to reach the target heart rate. Among 499 patients (Pts), 
352 Pts group 1 (Gpl) did not have a previous BB treatment and 147 Pts (Gp2) were 
under BB treatment discontinued progressively 48 hours before DASE. 
Results : No side effect was observed during the wash out period in Gp2. No difference 
was observed between the two Gps with regard to age, sex, diabetes, systolic blood 
pressure at baseline and peak of DASE and baseline ejection fraction whereas hyperten- 
sion and history of myocardial infarction were more frequent in Gp2; 116 Pts (79%) vs 
210 Pts (60%), p=0.0001 and 71 Pts (20%) vs 69 Pts (47%), p= 0.0001 respectively. 
Concerning the occurrence of arrhythmic events, no difference was observed between 
the two Gps ; 22 Pts (6%) in Gpl vs 7 Pts (5%) in Gp2 such for both of SVA : 18 Pts (5%) 
in Gpl vs 5 Pts (3%) in Gp2 and VA 4 Pts (1%) in Gpt vs 2 (1%) Pts in Gp2. In addition, 
the difference was not statically significant between the two Gps regarding heart rate 
(heat/rain) at baseline and at a maximal dose of dobutamine atropine 76 ¢ 14 vs 77 ¢ 15 
and 146 ¢ 33 vs 140 ¢ 18 respectively. Finally, no difference was observed in reaching 
target heart rate; 305 Pts (87%) in Gpl vs 119 Pts (81%) in Gp2 but dose of atropine was 
higher in Gp2 ; 0.55 ± 0.22 mg vs 0.49 ¢ 0.24 rag, p= 0.009. 
Conclusions : Progressive discontinuation of BB, 48 hours before DASE is safe and 
does not induce arrhythmic events during the test. Moreover, stopping BB 48 hours 
before DASE, seems to be enough to reach the target heart rate provided an increase in 
the dose of atropine. 
1094-67 Noninvaalve Diagnosis of Physiologic Stenosis in the 
Left Circumflex Coronary Artery Using Contrast 
Enhanced Transthoreclc Doppler Echocardiography: 
Comparison With Exercise 201-TI Single Photon 
Emission Computed Tomography 
Kotaro Tokai. Hiroyuki Watanabe, Hiroyuki Yamagishi, Kumiko Hirata, Ryo Otsuka, 
Takashi Muro, Minoru Yoshiyama, Junichi Yoshikawa, Department of Internal Medicine 
and Cardiology Graduate School of Medicine Osaka City Universi~ Osaka, Japan. 
Background, Currently, coronary flow assessment with transthoracic Doppler echocardio* 
graphy (TTDE) has been reported to be useful to detect coronary artery stenosis. However, 
the use of this method has been restricted only for the left anterior descending coronary 
artery. Therefore, the purpose of this study was to measure coronary flow velocity reserve 
(CFVR) in the left circumflex coronary artery (LCx) by TTDE to estimate physiologic sever- 
ity of LCx stenosis, comparisen with Exercise 201-TI Single Photon Emission Computed 
Tomography (SPECT). 
Meth~. we studied 44 patients with angina pectods (38 men, mean age 61) suspected of 
coronary artery disease. We excluded the patients with left ventdcular asynergy, left ven- 
tricular hypertrophy or atrial fibriration. Using coronary flow mapping with low frequency 
transducer (SIEMENS Sequoia 512, 1.75/3.5MHz), we visualized linear color signal contin- 
ued during diastole on mid portion of the left vantdcular lateral wall in apical four.chamber 
view. Coronary flow velocity was measured both at rest and during hyperemic onditions 
(intravenous administration of adenosine 0.14 mg/kg/min) by pulsed Doppler method, and 
coronary flow velocity reserve was defined as the ratio of hyperemic to basel flow veloci- 
ties. If the color signal was not adequate for CFVR measurement, we used intravenous 
ultrasound contrast agent (Levovist, 300mg/ml). All patients underwent SPECT within one 
week of the CFVR studied by 1-rDE. 
Result. The detection of LCx flow was successful in 37 of 44 patients (84%). SPECT 
revealed abnormal perfusion defect in the LCx region in 13 patients. When CFVRP.2.0 is 
normal, sensitivity and specificity of CFVR measurement in the LCx by "CEDE for detection 
of physiologically significant stenosis were 100% (13/13) and 91.6% (22/24), respectively 
Conclusion. This is the first report hat proves CFR measurement by TTDE can be applied 
for the LCx. Nonlnvasive CFVR measurement in the LCx by TTDE is a new and accurate 
method to estimate physiologic severity of LCx stenosis. 
1094-68 The Doppler Flow Characteristics of the Grafted Left 
Internal Mammary Provide Diagnostic Information for  
Patency Over Stress TI201 Scint igraphy and 
Dobutamlne 
Georae Athanassoooulos. N. Koutaogiannis, A. Motsi, G. Karatasakis, D. V. Cokkinos, 
Onassis Cardiac Surgery Center, Athens, Greece. 
Background: In patients (pts) post aortocoronary bypass (CABG) with a left internal 
mammary artery (LIMA) grafted to left anterior descending artery (LAD)and regional wall 
dyssynergy, evaluation of LIMA flow reserve by adenosine Doppler echo (CFRaden) 
might contribute independently to assessement of LIMNLAD patency. 
Methods: 72 consecutive pts (age 66:t:9) were studied (5.7+3.5 years) post CABG. All 
underwent coronary angiography, SPECT TI201 and CFRaden (proximal LIMA: supra- 
clavicular fosse/infusion rate 140pg/kg/min for 6 rain) within a period <3months; 38/72 
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had also a Dob-echo during this time frame. The cut off point of 1.6 for CFRaden was 
used as predictor of LIMA/LAD patancy. 
Results: Overall: When CFRaden outcome value was applied to SPECT: 5/6 false nega- 
tive and 18/23 false positive SPECT were correctly classified as true positive and true 
negative respectively. When CFR aden outcome was applied to Dob-echo: 2/4 false pos- 
itive and 4/4 with false negative dob-echo were reclassified as true negative and true 
positive respectively. RWMA group: CFRaden outcome had a better kappa coefficient o 
LIMNLAD anatomy than SPECT or Dob-echo in pts with resting hypokinesis/akinesis 
(both p<0.01). 
Conclusion: CFRaden yields incremental information for LIMNLAD patency compared to 
both SPECT and Dob echo. Diagnostic accuracy is significantly improved in the pres. 
ence of extensive LAD territory wall dyssynergy. 
0: incremental values when the CFR outcome was considered 
DlagnoaUc performance of tests for LIMA/LAD ST>70% 
Sans Spec ppv npv 
CFRaden 87 77 48 96 
SPECT TI 57(93) 60(90) 40(72) 84(98) 
Dob-echo 43(57) 87(93) 43(67) 87(90) 
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1095-59 Assessment of Myocardial Contracti le Reserve During 
Dobutamine Stress Echocardiography in Patients With 
Coronary Artery Disease by the Novel Index of 
Contractile Function: Myocardial Acceleration During 
Isovolumic Contraction 
Linda B. Pauliks. Chdstoph F. Madler, Robed I. Williams, Michael Vogel, Andrew N. 
Redington, Nicola Payne, Alan G. Fraser, Great Ormond Street Hospital, London, United 
Kingdom, Welsh Heart Institute, Cardiff, United Kingdom. 
Background: Tissue Doppler (TD) has improved quantitative assessment of dobutamine 
stress echocardiography. We evaluated a novel TD index of contractile function: myocar- 
dial acceleration dudng isovolumic contraction (IVA) after validation in animal experi- 
ments. Methods: 149 patients from 8 European centres with coronary artery disease had 
a dobutamine stress echocardiogram and coronary angiogram. Tissue Doppler data 
were obtained from 4 standard views at rest, 5, 10, 20, 30 and 40 mcg/kg/min of dob- 
utamine ± atropine. The digital database (cinelcops of digital raw data of 2 cardiac cycles 
each) was analysed off line for IVA and systolic velocities (s-wave). Using the 16 seg- 
ment model, longitudinal (basel septat, lateral, anterior, inferior and mid septal, lateral, 
inferior segments), and radial function (basal posterior segment) was measured at rest 
and peak stress as average of 2 readings. In 70 normal subjects IVA response to dob- 
utamine was determined at all stages. Results: In the normal group, IVA increased in a 
dose-dependent manner with dobutamine from 1.3±1.1 rn/s to 8.3¢5.8 m/s2 (638%) for 
longitudinal function and from 1.2±1.1 to 10.9±6.7 m/s2 (908%) in the basal posterior 
segment. IVA increased significantly at 5 mcg/kg/min but s-wave did not. In coronary 
artery disease, resting IVA was the same but the response to peak dobutamine was 
blunted in the segments corresponding to stenosis on angiogram. In the basel inferior 
segment (right coronary artery) the peak response was 5.7.+.2.8 vs. 9.3¢4.8 m/s2 (475 vs. 
715% of baseline) for diseased vs. normal (p<0.001). In the basal lateral segment (cir- 
cumflex coronary artery) the peak response was 6.1+3.4 vs. 10.9±4.5 m/s2 (508 vs. 
681%of baseline) for diseased vs. normal (p<0.001). Conclusion: Compared to s-wave 
velocity, IVA rises at lower doses and by a bigger margin, indicating improved sensitivity. 
IVA is useful as an adjunct o s-wave velocity to evaluate coronary artery disease. 
1095-60 Reconstructive Three-Dimensional Tissue Doppler 
Imaging for  Quantifying Left Ventricular Myocardial 
Infarction Area After Coronary Artery Occlusion: An In 
Vlvo Chronic Animal Study 
Huifano Wano. Xiaokui Li, Michael Jones, Crispin H. Davies, Julia C. Swansen-Birchill, 
Rosemary A. Rusk, Sebastian T. Schindera, Arthur D. Zetts, Glenn R. Lie, David J. Sahn, 
Oregon Health & Science Universi~ Portland, Oregon, NHLBI, Bethesda, Maryland. 
Background: Characterization and quantification of regional wall motion abnormalities is 
of major importance in the noniovasive evaluation of patients with ischamic myocardial 
dysfunction. This study tested determination of myocardial infarction area of the LV using 
3D reconstruction tissue Doppler imaging in sheep. Methods: Eight sheep (35-47kg) 
underwent occlusion of LAD coronary artery its or diagonal branch to create apical myo- 
cardial infarction and aneurysm formation 19-27 weeks prior to this study, at which time 
3D echo images were obtained on open-chest animals. Volume loading, dobutamine and 
metroproiol infusion were used to produce a total of 28 hemodynamic states. Epicerdial 
scanning was performed using a 2.5MHz probe rotated by a step motor over 180 ° con- 
trolled by a GEJVingMed Vivid FiVe scanner. Using EchoPac 3D analysis software, the 
aneurysms were identified by phasic velocity trace from 3D objects and 6-8 parallel cut- 
ting planes were selected to cover the entire left ventricle with the arc lengths of the inf- 
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arcted segment traced slice by slice. The product of the total arc length and the slice 
distances determined the area of the aoeurysm. Results: 3D calculated endocardial inf- 
arcted segment areas correlated very closely with measurements on the postmortem 
heart specimens (r = 0.90, y = 0.83x + 1.33, SEE = 0.92 cm 2, P < 0.0001). Conclualons: 
This 3D method could provide robust dynamic spatial tissue Doppler data to identify the 
abnormalities of regional wall motion. 
1095-61 Myocardial Velocity Gradients Within Segments Having 
Resting Wall Motion Abnormalities Predict Contractile 
Reserve as Determined by Dobutamine 
Echocardiography 
Marco R. Tortes. Satoshi Yuda, Leanne Short, Brian Haluska, Thomas H. Marwick, 
University of Queensland, Brisbane, Australia. 
Background. Dobutamine echocardiography (DbE) i s widely used to identify myocardial 
viability, but this technique is based on subjective interpretation. Myocardial systolic Dop- 
pler velocity gradients (DVG obtained in the parasternal long axis view has been shown 
to identify nontransmural infarction in animal models. We sought whether this nonunifor- 
mit~ of transmural contraction could be used as a marker of contractile reserve (CR) in 
pts after myocardial infarction (MI). Methods. A standard DbE study was obtained in 79 
consecutive pts (age 68±9, 48 men)with MI. DVG were gathered from tissue color Dop- 
pler as the ratio between the endocardial minus epicardial velocity divided by distance 
between these points. Differences in DVG were divided by the endocardial velocity and 
ompared to the pattern of contraction of dyssynergic segts at rest, low and peak dose 
infusion. CR was defined as an improvement of at least one grade, and ischemia by a 
new or worsening wall motion abnormality. Results. Of the 308 segts suitable for analy- 
sis, 56 were positive (+) and 83 negative (-) for contractile reserve (CR), 44 exhibited an 
ischemic response, and 125 were normal. Resting MVG was 9.23±1.23 vs. 0.23±0.45 for 
CR + vs. 0.23-z0.45 for CR - (p<0.0001). Rest hypo-, aki-, and dyskinesia waspresent 
respectively in 36, 20 and 2 segts and DVG differed significantly in hypokinetic and aki- 
netic segs (Kruskal-Wallis, p<0.05). In response to low dose DbE, CR + increased by 
0.30 ± 1.03 vs.0.40 ± 0.88 in CR - segts (p=0.000; Mann-Whitney test). Rest-peak dose 
delta for MVG was statistically significant different between CR + and CR -. Conclusions. 
Gradients of transmural Doppler systolic velocities at rest as well as during low and high- 
dose dobutamine stimulation correlates with contractile reserve, discriminating different 
myocardial viability conditions. 
1095-62 Quantitative Doppler Tissue Imaging Using Free-Hand 
3-D Echo to Assess Regional Myocardial Velocities Is 
Feasible 
Mohan R. Nandalur. Pamela Douglas, Peter Rahko, Christian S, Breburda, University of 
Wisconsin Hospitals and Clinics, Madison, Wisconsin. 
Doppler tissue imaging (DTI) is a promising technique for the quantitative assessment of 
regional wall function. We hypothesized, that free-hand three-dimensional (3D) DTI is 
feasible and provides qualitatitve and quantitative information about the function of a 
whole endocardial wall area. 
Method: 14 patients (7 f, 7 m, age 60 ± 16, EF 57 ± 14 %) were imaged with two-dimen- 
sional Color DTI using a Sequoia echo unit interfaced with a free-hand 3-D(TomTec)sys- 
tern. The endocardial surfaces of the lateral and septal walls were reconstructed. 3-D DTI 
velocities of the endocardial areas were measured throughout the cardiac cycle. 
Results: Color 3D DTI velocity patterns of endocardial wall areas in normal wall seg- 
ments were more homogeneous than in hypokinetic segments. Peak (mean) systolic 
velocities were 1.14 ± 0.44 mm/sec(0.37 ± 0,17); peak (mean) diastolic velocities were - 
1.66 ± 0,98 mm/sec(- 0.51 ± 0.28) respectively. There was a strong correlation between 
peak systolic and diastolic 3-D wall area velocities (y = 0.62x + 0.72, r = 0.71, p = 0.0002) 
and between systolic wall acceleration of the endocardial 3D DTI area and 2-D wall 
motion score (r = 0.8, p = 0.007). 
Conclusions: 1) Free-hand 3-D Color Doppler tissue imaging is feasible, provides 
endocardial wall area velocities, and suggests qualitative and quantitative differences 
between the motion of the endocardial area of normal and hypokinetic wall segments. 2) 
3-D free hand DTI may have the potential to provide new insights into regional wall func- 
tion. 
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1095-63 Noninvasive Assessment of the Force Frequency 
Relationship by a Novel Tissue Doppler-Rased Index of 
Contractile Function: Myocardial Acceleration During 
Isovolumic Contraction in an Animal Experiment 
Michael R. Schmidt Steen B. Kristiansen, Michael Vogel, Paul A. White, Keld E. 
Sorensen, Andrew N. Redington, Aarhus University Hospital, Skejby Sygehus, Aarhus, 
Denmark, Great Ormond Street Hospital, London, United Kingdom. 
Background: The force-frequency relationship (FFR) is increasingly being recognised as 
providing additional information on myocardial function over resting indices. As hitherto it 
could only be assessed invasively, its clinical applications were limited. Tissue Doppler 
imaging (TDI) derived indices have the potential to non-invasively assess the FFR but 
have not yet been formally evaluated. Methods. We examined 14 Danish landraca pigs 
with an approximate weight of 15 kgs using conductance high fidetity pressure catheters 
in the LV (n=6) or the RV (n=8). For the LV study the right atrium was paced at a rate of 
110,130 and 150/min, for the RV study we paced at rates of 110,130,150,170,190, and 
210 beats/min. During each step of pacing we simultaneously measured dP/dt max, and 
performed TDI in the free wall of the LV and RV immediately under the hinge point of the 
AV valves in an apical four-chamber view. From the TDI data we simultaneously mea- 
sured acceleration (IVA) during isovolumic contraction (a novel index of contractile func- 
tion, which we had validated previously), and myocardial velocity during systolic ejection 
(s-wave). Results: In the LV we found an increase in dP/dt and IVA with heart rate, while 
s-velocity did not change. The correlation between heart rate and dP/dt was r=0.41 
(p<0.03) , while it was r=0.82 (p<0.01) for IVA. In the RV study we found similar 
increases in dP/dt and IVA and no significant increase in s-velocity. The increases in dP/ 
dt and IVA were sustained up to a heart rate of 190/min. At a heart rate of 210/min both 
alP/dr and IVA decreased by more than 5%. Thus IVA was suitable to detect the critical 
heart rate. Conclusions: The TDI derived index of contractile function, IVA but not s- 
velocity is sensitive to detect the FFR and the critical heart rate. This novel non-invasive 
index warrants further clinical applications. 
1095-64 Parallel Systolic and Diastolic Dysfunction in 
Hypertensive Hypertrophy With Normal Ejection 
Fraction: Insights From Doppler Tissue Imaging 
Gerard P, Audcomma, Craig S. Vinch, Jeffrey C. Hill, Theo E. Meyer, Dennis A. Tighe, 
University of Massachusetts Medical School, Worcester, Massachusetts. 
Background: Hypertensive LV hypertrophy (LVH) is strongly associated with heart fail- 
ure (CHF) even when ejection fraction (EF) and Doppler mitral inflow are normal. Doppler 
tissue imaging (DTI) has been proposed as a load-independent means of assessing 
diastolic function. Accordingly, we investigated whether DTI provided incremental infor- 
mation concerning diastolic dysfunction in patients (pts) with LVH, normal EF, and normal 
E/A. Methods: We studied 35 hypertensives (59+15 years, LV mass 197_+72g) with 
either concentric LVH or concentric remodeling and 37 controls of similar age (C, 62+11 
years, p=NS, LV mass 126_+35g, p<0.05). In addition to 2D echo, E, A, E/A ratio, deceler- 
ation time (DT), and pulmonary vein flow velocities (S, D, S/D ratio), we obtained mitral 
annular DTI early (E'), and late (A') velocities. Midwall shortening (FSmw%) was used to 
assess systolic function. Results: LVH did not differ from C with regard to DT or mean S/ 
D; only E' and FSmw discriminated LVH from C.E/E' ratio, which has been reported to 
correlate with LV filling pressure, was significantly greater in LVH than C. Conclusions: 
LVH/nl EF pts were not distinguishable from C by standard or refined mitral or pulmonary 
vein flow velocities, DTI, by contrast, appears to indicate a diastolic abnormality and DTI 
fndings and parallel lower FSmw. Thus, in hypertensives with concentric LV geometry, 
DTI and FSmw may potentially be used to diagnose a "transition state" in the evolution to 
CHF with normal EF. 
Group E/A DT (ms) BID E' (cm/s) E/E' FSmw(%) 
LVH (n=35) 1.4+0.8 223+55 1.2+0.4 11+3"i" 9.9+4.11- 18+11- 
Control (n=37) 1.2_+0.5 212+50 1.3_+0.4 12+4 6.4_+1.8 21_+1 
1-=p<0.05 for LVH vs Control by unpaired t-test Data presented are mean+SD 
